Organization of mitochondria in olfactory bulb granule cell dendritic spines.
In contrast to dendritic spines with only postsynaptic functions, the spines of olfactory bulb granule cells subserve both pre- and postsynaptic roles. In single sections these spines were previously seen to contain mitochondria, most likely needed to provide energy for presynaptic functions, but their frequency and distribution were unknown. In order to understand the organization of mitochondria in these specialized dendritic appendages, we have studied the geometry and cytoplasmic organization of granule cell spines with computer-assisted reconstructions of serial electron micrographs. The spine heads were seen to be elliptical in shape with a single pair of reciprocal synapses on the concave face apposed to the mitral/tufted cell dendrite. Mitochondria were found localized in the spine neck as well as the spine head and often extended between the two compartments. Based on their variable distribution it seems reasonable to suggest that these mitochondria are motile and move in and out of spine compartments from the parent dendrite. Spine apparatus was apparent in most of the spines as membrane bound cisterns of smooth endoplasmic reticulum located close to mitochondria. The possible role of spine apparatus in facilitating the movement of mitochondria in the necks and heads of granule cell spines in the absence of microtubules is discussed.